OATP1B1/1B3 activity in plated primary human hepatocytes over time in culture.
Primary human hepatocytes are widely used as an in vitro model for evaluation of drug metabolism and transport. However, it has been shown that the gene expression of many drug-metabolizing enzymes and transporters change in culture. The aim of the present study was to evaluate the activity of organic anion-transporting polypeptide 1B1 (OATP1B1) and 1B3 (OATP1B3) in plated primary human hepatocytes over time in culture. The uptake kinetics of the OATP1B1/1B3 substrate [(3)H]-estradiol-17β-d-glucuronide was determined in cells from five donors. An extensive and variable decrease in OATP1B1/1B3 activity and/or increase in passive diffusion was observed over time. Already after 6h in culture, the OATP1B1/1B3 activity was not possible to determine in liver cells from one donor, while after 24h, the uptake activity was not measurable in one additional donor. In the other three, the decrease in CL(int) (V(max)/K(m)) values ranged from 15% to 86% after 24h in culture compared to the values measured at 2h. Visual examination of OATP1B1 protein expression by confocal microscopy showed localization to the plasma membrane as expected, and an extensive decrease in OATP1B1 expression over time in culture supported the decline in activity. The significant reduction in SLCO1B1 and SLCO1B3 gene expression over time determined by RT-PCR also supported the loss of OATP1B1/1B3 activity. In conclusion, plated primary human hepatocytes are useful as an in vitro model for OATP1B1/1B3-mediated uptake studies, but the culture time may substantially change the uptake kinetics.